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(57) An adjustable system for lifting and transferring load containers which comprises a frame, a contamer lifting
device, and a cable attached to the frame and lifting device. A first actuator 1s provided for raising and lowering the
lifting device, which lifting device has a plurality of remotely controllable latches for engaging and disengaging
latchable portions of the containers, to permit grasping and lifting of containers by the lifting device. New features of
adjustability are provided, to permit the system to lift containers of varying sizes. Also, the lifting device preferably
carries an electrically operated location sensing device for sensing and signalling to the operator a proper location of
the latches relative to the latchable portions, to permit such latching.
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ADJUSTABLE, EXPANSIBLE LOAD LIFTING DEVICE

ABSTRACT OF THE DISCLOSURE

An adjustable system for 1lifting and
transferring load containers which comprises a frame, a
container lifting device,- and a cable attached to the
frame and lifting device. A first actuator is provided
for raising and 1lowering the 1lifting device, which
lifting device has a plurality of remotely controllable
latches for engaging and disengaging latchable portions
of the containers, to permit grasping and lifting of
containers by the 1lifting device. New features of
adjustability are provided, to permit the system to 1lift
containers of varying sizes. Also, the lifting device
preferably carries an electrically operated 1location
sensing device for sensing and signalling to the operator
a proper location of the 1latches relative to the

latchable portions, to permit such latching.
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ADJUSTABLE, EXPANSIBLE LOAD LIFTING DEVICE
Inventor: James A. Baumann
BACKGROUND OF THE INVENTION

Grappler systems for the picking up and
transferring of loads are disclosed, for example, 1in
Lanigan et al. U.S. Patent Nos. 4,546,891; 4,667,834;
4,715,762; and 5,415,517, among others.

These devices are particularly adapted to pick
up and move containers such as large metal shipping or
load containers and even truck trailers (which are
included in the term "containers"). Also, the devices of
the previous patents include grapplers which are capable
of gripping and lifting more than one container in a
stack, to transfer several containers at once.

By this invention, systems for 1l1lifting and
transferring load containers are improved, in that they
can vary the dimensions of the distribution of the
lifting latches carried by the system, so that containers
of differing sizes may be lifted and moved. Also, a
system is provided for facilitating alignment of the
lifting latches with apertures on the load containers, so
that the load containers may be reliably, easily, and

safely gripped for lifting without the need for close-up

visual adjustment. Rather, the operator in the cab of
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the system can quickly and effectively make such latching
contact with various sizes of containers.

Also, the system of this 1invention may be
folded up for travel into a relatively compact unit,

permitting easier shipping and the 1like.

DESCRIPTION OF THE INVENTION

By this invention, a system 1s provided for
lifting and transferring load contalners. The systemn
comprises a frame, a container 1lifting device or
spreader, a cable or chain attached to the frame and
lifting device, and a first actuator, typically an
electric motor, for raising and lowering the lifting
device. The 1lifting device has a plurality of remotely
controllable latches (typically controllable from the
operating cab) for engaging and disengaging latchable
portions of the containers, to permit grasping, lifting,
and moving of the containers by the lifting device.

Preferably, a second actuator is provided to
horizontally move the container 1lifting device, to
provide it with two dimensions of motion. The lifting
device may also be on wheels to provide a third
horizontal dimension of motion for the moving of loads
from one desired location to another.

Also, at least some of the latches may be
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carried on vertically extendible and retractable legs,
which permits a stack of at least two containers to be
carried by the latches and the container lifting device.
Preferably, the vertically extendible and retractable
legs also have horizontally extendible and retractable

portions, so that the container lifting device may be
retracted 1into a compact unit, and 1t may also be
variably extended to 1lift single containers and stacks of
containers of varying sizes.

Other latches may be positioned above the
latches carried on the vertically extendible and
retractable legs, the other latches being positioned to
vertically engage latchable portions positioned on
container top walls. Thus the device of this invention
can be a "top pick" lifting device, and 1t can also
engage containers from the side to lift them. Thus, the
top container in a stack may be engaged by the latches
which engage the container top walls, while lower
contalners in a stack may be engaged by other latches at
their sidewalls, so that the entire stack can be lifted.
The other, vertically-facing latches may also be carried-
on horizontally extendible and retractable portions of
the assemblies in order to fit containers of varying
size.

The 1lifting system of this 1invention also

defines a transverse telescoping member which is capable
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of adjusting the horizontal width of the vertically
extendible and retractable legs which carry latches for
gripping a load. This enhances the adjustment capability
for gripping containers of differing sizes, while also
permitting compact stowage. For example, 1n one
embodiment, the vertically extendible and retractable
assemblies may be horizontally adjusted to permit
engagement of loads having a width of 96 to 102 inches.
Specifically, the vertically extendible and
retractable legs may comprise vertically extendable and
retractable telescoping rods or tubes which carry latches
adjacent their ends for engagement with containers
positioned substantially below the bulk of the lifting

and load transferring system of this invention. These

vertical telescoping members may also be vertically moved
as a whole to accommodate differing predetermined
container heights, ranging for example from eight feet
six 1nches to nine feet six inches. This can be
accomplished by a plurality of 1lift cylinders to provide
desired adjustability to the entire vertically extendible
and retractable assembly so that the latches may engage
containers of differing heights. Thus, the vertical
telescoping rods or tubes may be fully extended, and
still they may be vertically adjustable by the 1lift
cylinders to engage the latchable‘portibns of containers

of different sizes.
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The horizontal width of the lifting system of
this 1invention 1is at 1least partially controlled by
rotatable arms which are connected to the vertically
extendible and retractable legs or assemblies, to move
the 1legs horizontally inwardly and outwardly. The
container lifting device may thus be variably extended to

lift containers and stacks of contalners of varying

sizes.

Preferably, each rotatable arm further
comprises a pair of laterally spaced, generally parallel
arm portions. At least one of the arm portions 1is
pivotally connected to the rest of the rotatable arm at
one end, and each of the arm portions 1s pivotally
connected at another end to one of the legs in laterally
spaced manner to form a parallelogram-type linkage that
holds the leg in vertical position while the arm moves
through a variety of rotational positions. Thus, the
legs are spontaneously held in a vertical position while
the arms rotate to move the legs 1nwardly and outwardly
between a compact travelling position and an extended
position.

Thus, a 1lifting and load transferring system is
provided, the system being highly adjustable to
accommodate differing types of load containers such as

semi-trailers, containerized steel boxes, and the like.

The loads may be engaged with the latches of the spreader
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or spreaders used for lifting, with the fine adjustment
being performed at the control panel of the lifting and
load transferring system, without the need for assistance
because of the latch location sensing device described

herein.
DESCRIPTION OF THE DRAWINGS

In the drawings, Fig. 1 is an elevational view
of the load lifting and transferring system of this

invention:

Fig. 2 is a detailed perspective view of the
spreader of this invention shown in Fig. 1, but with the
spreader shown 1n 1its compact, closed-up, travelling

position;
Fig. 3 is a perspective view of the spreader of
Fig. 2, shown in an unfolded position for gripping a pair

of stacked rectangular contailners;

Fig. 4 1is an end elevational view of the
spreader of this invention in the configuration of Fig.

27

Fig. 5 1s an end elevational view of the
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spreader as shown in Fig. 3;

Fig. 6 is an enlarged, longitudinal sectional
view of a location sensing device carried by the lifting

and load transferring system of this invention;

Fig. 7 is a sectional view taken along line 7-7

of Fig. 9; and

Fig. 8 is an enlarged, elevational view, taken
partly in section, of an alternate design of latch member
which may be carried by the lifting and load transferring

system of this invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Referring to the drawings, Figs. 1-3 show the
load transferring and lifting system 10 of this invention
which comprises a frame 12 having a platform 14 and legs
16, which are carried on road wheels 18 or rail wheels as
desired. Platform 14 carries an operating cabin 20 and
a generally conventional winding system for cable 22.
Two palirs of cable loops are typically used to suspend
the spreader 24 of this invention, which is used to grip

contalners or any other desired load as they are elevated

and shifted.

* AN R e T AL NI YUY b SRR sy e s AT ey bl gt



CA 02265009 1999-03-05

By the term "cable", it 1s also intended to
include the optional use of chains, rope, or the like in
a similar, conventional manner for holding spreader 24.
Basically, the lifting and load transferring system shown

herein may be conventional except for the design of

spreader 24.

Spreader 24 may be horizontally moved by the
traversing mechanism 26 carried on elevated platform 14.
Capstans 28 are powered to wind and unwind one end of
each of cable loops 22 to raise or lower spreader 24 as
may be desired. A power system may also be provided to
propel the system on 1ts wheels 18, so that the spreader
can be moved through three dimensions to pick up and
deposit loads in the desired positions.

Referring particularly to Figs. 2 and 4,
spreader 24 1s shown in a folded-up travel position of
minimum volume. Spreader 24 defines a pair of end bars
30 which carry at their respective ends latches 32 which
point downwardly, so that the respective four latches at
the respective ends of each of end bars 30 can engage
latchable recesses 34 positioned 1n the top of a
rectangular container load 36, one latching site being
positioned at each corner thereof.

Thus, in the folded configuration of Figs. 2
and 4, spreader 24 comprises a "top pick" spreader.

Container 36 may be lifted by spreader 24 of system 10,
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horizontally transferred, and then deposited in another
desired location. The width between legs 16 of system 10
as shown in Fig. 1 is typically enough to accommodate two
or more rallroad cars, trucks, or even barges in a manner
similar to the disclosures of the last c¢ited patent

above, to greatly facilitate the shifting of 1loads

between various vehicles.

Spreader 24 also carries the conventional cable
wheels 38 for engagement with cable 1loops 22 to
accomplish its load lifting purpose. Load stabilizers 40
are shown in Figs. 2 and 4 in an upward, folded position
out of the way for transport or when otherwise not
needed. Their position of use is shown in Figs. 3 and 5,
when the load stabilizers 40 are pivoted and 1locked
downwardly to engage and stabilize the corners of
container 36, to facilitate centering and lateral support
of the container as it is being carried by spreader 24.

Latching devices 32 may 1incorporate an
electrically operated 1location sensing device as
generally described below.

Spreader 24 also defines vertically extensible
and retractable telescoping tubes or legs 42 which carry
side bars 44, permitting them to be vertically depressed
and raised between the respective positions shown in
Figs. 2 and 3. A central, vertical telescoping tube 46

of rectangular cross section is shown, positioned between
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a pair of cylindrical telescoping tubes or legs 42 for a
desired load bearing capability. Also, telescoping tube
46 may comprise part of a hydraulic system for raising
and lowering side bars 44.

Side bars 44, carried by legs 42, in turn carry
horizontally facing 1latches 48, which may also
incorporate an electrically operated location sensing
device as described in detail below. Telescoping tubes
42, 46 and side bars 44 may comprise individual
assemblies which may be moved horizontally inwardly and
outwardly by means of rotating arms 50, controlled by
hydraulic cylinders 51. Transverse scroll member 52
(Fig. 5) provides added transverse telescoping to the
legs 42 and arms 50, moving the respective assemblies
horizontally outwardly and inwardly as the scroll member
52 rotates so that the system has a maximum width between
side bars 44, in this embodiment, of 102 inches and a
minimum width of 96 inches.

Scroll member 52 may comprise a horizontal,

threaded shaft upon which threaded receptacles are
engagingly positioned at each end of the shaft. As the

threaded shaft is rotated, the threaded receptacles move
inwardly or outwardly, depending on the direction of
rotation. The receptacles are attached to lateral
portions of spreader 24 including housing sections 49 and

rotary arms 50, so that the respective housing sections
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49 and the arms 50 can move inwardly and outwardly upon
rotation of the scroll member, carrying legs 42, 46 and
side bars 44 with them.

Alternatively, horizontal hydraulic cylinders
may replace the specific scroll member 52 described
above, to perform the same function. This facilitates
collapsing the spreader to a minimum size, permitting it
to be transported in a container.

Rotary arms 50 rotate about shafts 54 which
mount on structure 56. Link 59 1s attached to arm 42 at
pivot 53 and to structure 56 at pivot 63. Arm 50 and
link 59 are each pivotally connected to frame portion 56,
and leg 42, to form a parallelogram (four bar) linkage.
Link 59 connects at one end to pivot 53 carried on a
telescoping tube of vertical leg 42. Link 59 connects at
its other end with pivot 63. Arm 50 1s pivotally
connected to pivot 55. The other end of arm 50 is
connected to pivot shaft 54 on structure 656. The
vertical spacing between pivots 54 and 63 is equal to the
vertical spacing between pivots 55 and 53.

Thus, legs 42 are held in a desired vertical
position by this "four bar" linkage as arms 50 are
rotated, impelled by pistons and cylinders 51, to move
legs 42 inwardly and outwardly between the positions of

Figs. 4 and 5. The linkage provided by arm 50 and link

59 1s thus pivotally connected 1in vertically spaced
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manner to vertical leg 42, either directly or through a
bracket to provide the known, constrained motion of a
parallelogram or four bar 1linkage, which keeps
orientation of pivot 55 and pivot 53 constantly vertical
as arm 50 rotates through a prescribed arc. Thus, legs
42 are held in the vertical position without adjustment
throughout substantially the entire rotation of arms 50.
Each side bar 44 carries added, central latches
48a to permit the sidebars to pick up one or a pair of
half-length containers in end-to-end relationship, as an
alternative to picking up one full-length container.
Also, arms 50, scroll member 52, and the frame
56 that carries them may be raised and lowered to
accommodate container height settings, in this
embodiment, of eight feet six inches to nine feet six
inches. This is accomplished by four 1lift cylinders 58,
which accordingly can move the respective telescoping
rods and tubes 42, 46 upwardly and downwardly relative to

end bars 30.

Thus, the respective latches 32, 48 can be

moved vertically or horizontally with respect to each
other, with the vertical height settings permitting

adjustment so that a stack of contailners 36, 36a may be
simultaneously lifted and transferred to another
position. It can be seen that stack 36a may be

individually released in a new position by release of

- 12 -
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latches 48, followed by retraction of telescoping rods
42, and movement of container 36 to a different location,
where latches 32 may release container 36.

Referring to Figs. 6 and 7, in accordance with
this 1nvention an electrically operated, ultrasound
based, location sensing device 60 1is provided in a
mounting 61, carried in conjunction with each lower latch
48 carried on extensible rods 42 (Fig. 5).

Latch assemblies 48 have a latching rod or pin
62 capable of hydraulic advancement into engagement with
a latchable recess 64 of a container 36a, as shown 1in
dotted lines. Movable latch pin 62 carries a sealed
flange 66 which occupies a hydraulic cylinder 68.
Conventional hydraulic lines communicate with cylinder 68
so that varying pressures in the cylinder either in front
of flange 66 or behind it can cause pln 62 to advance or
retract. An advanced position of flange 66 1is also shown
in phantom lines.

A conventional infrared or ultrasonic
sensor/receiver 70 is provided in an aperture 72 of pin
62. Ultrasonic or infrared signals are thus emitted
forwardly from pin 62. The operator of the 1load
transferring system, sitting in cab 20, brings spreader
24 into proximity of the desired load 36a to be lifted.
The operator may not be able to see the precise position

of latch pins 62 relative to apertures 64. However, when

- 13
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the position is proper so that aperture 64 and pin 62 are
aligned, a change in character in the signals 1s sensed
by the sensor portion of signal emitter/sensor 70, which
signals may communicate by cable 76 to a microprocessor
77, and then to a readout in the control cabin. If the
system is microwave based, an abrupt increase in the
signal travel time can be sensed, indicating alignment of
recess 64 and latch pin 62. If the signal 1s infrared,
infrared reflective target 74 may cause an abrupt

increase in the sensed signal, showing proper alignment

of the latch, following which the latch 1s extended, to

lock itself in recess 64 to permit lifting of container

36a when four of such 1latches 48 have engaged a

container.

Engagement sensor 80 1s positioned to press
against the outer wall of container 36a as a safely
check, providing assurance of proper latching. As a
final stage of latching, latch pin 62 can be retracted to
bring latch system 48 into engagement with the outer wall
82 of container 36a 1n tightly locked arrangement. As
that takes place, spring mounted plunger 84 of engagement
sensor 80 1s pushed inwardly to its position shown in
full 1lines from its phantom 1line position. This
compression may be sensed by unit 86 1n conventional

manner, and a confirming signal can be sent through line

88 to microprocessor 77 as a positive indication of

- 14 -
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locking between latch 48 and recess 64.

Referring to Fig. 8, the same or a similar
latch assembly 48, carried in mounting or housing 61, as
shown 1n the previous drawings can be used to connect to
a latchable recess 64a defined 1n a wall of a container
36b, 1n which the container recess 64a i1s of a different

design from that of the previous embodiment. Latching
rod 62 is shown to be projecting into recess 64a and to
hook into an upper aperture 90, defined by an ISO corner
fitting 92. Position pin or plunger 84 1s also shown
engaging the corner of container 36b i1n a manner similar
to that previously described. Location sensing device 60
is not shown in this embodiment, but may be present in a
manner similar to that shown with the previous
embodiment. Apart from differences shown, latch assembly
48 of Flig. 8 1is identical in the way it 1is carried and
utilized, as described with respect to the previous
embodiments with respect to latch assemblies 43, 48a
shown therein.

Thus an adjustable spreader is provided, being
capable of picking up and moving single, rectangqular
containers, including trailers, truck bodies and similar
structures, 1in which the various containers may be of
various sizes. Stacks of containers may be elevated and
moved as well as single containers. Also, a system is

provided for aligning 1latches on the spreader with

- 15 =
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latchable sites on the various contailners, even though
the operator cannot directly see the positioning of the
latches with the latchable sites, so that the entire
operation may be reliably and safely performed by an
operator in a cab mounted on the lifting systen.

The above has been offered for 1illustrative
purposes only, and is not intended to limit the scope of
the invention of this application, which is as defined in

the claims below.

- 16 -
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THAT WHICH IS CILAIMED:

1. A system for lifting and transferring load
containers which comprises a frame; a container lifting
device; a cable attached to said frame and 1lifting
device; and a first actuator for raising and lowering
sald 1lifting device; said 1lifting device having a
plurality of remotely controllable latches for engaging
and disengaging latchable portions of said containers, to
permit grasping and lifting of a container by said
lifting device, at least some of said latches being
carried on vertical legs; rotatable arm members connected
to said 1legs to provide movement of said 1legs
horizontally inwardly and outwardly, whereby the
container lifting device may be retracted into a compact
unit, and the container lifting device may be variably
extended to 1lift containers and stacks of containers of
varying sizes; each rotatable arm member further
comprising a pair of spaced, rigid, generally parallel
arm portions, said arm portions belng each pivotally
connected to said frame in spaced manner at one end, and
each of said arm portions being pivotally connected at
another end to one of said legs 1n spaced manner forming
a parallelogram linkage, to hold said leg in vertical
position through a range of rotational positions of said

arm portions, whereby said legs are spontaneously held

- 17 -
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substantially vertical as said rotatable arm portions

move them inwardly and outwardly.

2. The system of Claim 1 in which a second
actuator is provided to horizontally move said container

lifting device.

3. The system of Claim 1 which further
comprises a location sensing device for bringing said
latches and recesses on said containers together, which
device comprises an ultrasonic emitter, and an ultrasonic
sensor positioned to sense reflected ultrasonic signals
from the emitter, plus electronics to detect a change in
character of the reflected ultrasonic signals indicative
of the proper relative positioning of said latches and

latchable portions of containers to be lifted by said

system.

4. The system of Claim 3 1in which said
latchable portions comprise recesses, and said change in
character of the reflected signals comprises an increase

in travel time between signal emission and signal

sensing.

5. The system of Claim 1 which further

comprises a location sensing device for bringing said

- 18 -
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latches and recesses on said contalners together, said
location sensing device comprising a photoelectric

sensing system.

6. The system of Claim 1 i1n which said legs

are vertically extendable and retractable, and said legs
carry horizontally extendable and retractable portions
which carry at least some of said latches, whereby the
container lifting device may be retracted into a compact
unit, and the container 1lifting device may be variably
extended to 1lift single containers and stacks of

containers of varying sizes.

7. The system of Claim 6 in which other of
sald latches are positioned above said latches carried on
the vertically extendable and retractable legs, said
other 1latches being positioned to engage latchable

portions positioned on container top walls.

8. The system of Claim 7 1in which said legs
are operatively connected to a second transversely
extendable and retractable member which comprises an
actuator for horizontally extending and retracting said
legs, to provide horizontally movable adjustment to said

vertically extendible and retractable legs.

- 19 =
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9. The system of Claim 8 in which said second
transversely extendable and retractable member moves
transversely in a direction substantially perpendicular
to said movement horizontally inwardly and outwardly

provided by said arm members.

10. The system of Claim 6 in which said
vertically extendible and retractable legs comprise a
plurality of vertically extendible and retractable
telescoping tubes and a fluid pressure system for

extending and retracting then.

11. The system of Claim 10 in which said
vertically extending and retractable telescoping tubes
are ralisable and lowerable as a unit by a plurality of
hydraulic lift cylinders, to provide adjustability to the

vertical position of said telescoping tubes.

12. The system of claim 1 1in which said arm
portions pivotally connect to said frame and to said leg

with substantially equal spacing.

13. A system for lifting and transferring load
containers which comprises a frame; a container lifting
device; a cable attached to said frame and 1lifting

device; a first actuator for raising and lowering said

- 20 -
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lifting device; and a second actuator to horizontally
move sald container lifting device; said lifting device
having a plurality of remotely controllable latches for
engaging and disengaging 1latchable portions of said
containers, to permit grasping and lifting of a container
by said lifting device, at least some of said latches
being carried on vertically extendible and retractable
legs; rotatable arm members connected to said legs to
provide movement of said legs horizontally inwardly and
outwardly, whereby the container lifting device may be
retracted into a compact unit, and the container lifting
device may be variably extended to l1lift containers and
stacks of contalners of varying sizes; each rotatable arm
member further comprising a pair of rigid spaced,
generally parallel arm portions, said arm portions being
each pivotally connected to said frame in spaced manner
at one end, and each of said arm portions being pivotally
connected at another end to one of said legs in spaced
manner, forming a parallelogram linkage to hold said leg
in vertical position through a range of rotational
positions of said arm portions, whereby said legs are
held substantially vertical as said rotatable arm
portions move them inwardly and outwardly; said
vertically extendible and retractable 1legs carrying
horizontally extendible and retractable portions which

carry at least some of said 1latches, whereby the

- 21 -
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container lifting device may be retracted into a compact
unit, and the container 1lifting device may be variably
extended to 1lift single containers and stacks of

containers of varying sizes.

14. The system of Claim 13 in which other of
said latches are positioned above said latches carried on
the vertically extendible and retractable 1legs, said
other latches beiling positioned to engage 1latchable

portions positioned on container top walls.

15. The system of claim 14 in which said arm
portions pivotally connect to said frame and to said leg

with substantially equal spacing.

1l6. The system of Claim 15 in which said legs
are operatively connected to a second transversely
extendable and retractable member which comprises an
actuator for horizontally extending and retracting said
legs, to provide horizontally movable adjustment to said

vertically extendible and retractable legs.

17. The system of Claim 16 in which said
second transversely extendable and retractable member

moves transversely 1in a direction substantially

perpendicular to said movement horizontally inwardly and

- 22 -
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outwardly provided by said arm members.

18. The system of Claim 17 1in which said
vertically extendible and retractable legs comprise a
plurality of vertically extendible and retractable
telescoping tubes and a fluid pressure system for

extending and retracting them.

19. The system of Claim 18 in which said
vertically extending and retracting telescoping tubes are
ralsable and 1lowerable as a unit by a plurality of
hydraulic 1lift cylinders, to provide adjustability to the

vertical position of said telescoping tubes.

20. The system of Claim 19 which further
comprises a location sensing device for bringing said

latches and recesses on containers to be lifted together.

- 23 -
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